2-bromoacetophenone (16.85 g, 84 mmol) and an excess of phenol (9.56 g, 101 mmol) were dissolved in 200 mL of acetone. Added to the solution was 20 g of potassium carbonate, used as a catalyst and as an acid (HBr) trap. The mixture may take a pink coloration due to the formation of phenolate anions that disappears with time. Reflux is needed during 6 h to get K1HH. Initially pale yellow, the coloration became yellow and then orange, meaning that all the brominated reactant is consumed and phenol begins to be oxidized by air. The reaction was monitored by TLC using cyclohexane/diethylether 80/20 as the eluent. After filtration and acetone evaporation, K1HH was recrystallized in a minimum amount of heated (65-70 °C) absolute ethanol. K1HH was then recovered by filtration and dried by pressing. The formation of the ether bond was checked by Fouriertransform-infrared (FT-IR) by the presence of a band at 1240 cm −1 . K1HH was characterized more deeply by 1 H nuclear magnetic resonance (NMR) according to Ref S1. 1 H NMR (CD3CN, 300 MHz): 8.05 (m, 2H), 7.66 (m, 1H), 7.54 (m, 2H), 7.33 (m, 2H), 7.00 (m, 3H), 5.31 (s, 2H).
HPLC
Est α A1 HH (254 nm) Table S2a . Gas chromatography-mass spectrometry (GC-MS) identification of products arising from C-O bond cleavage. A RIETVIELD analysis of the XRD profiles of H6PV3 was carried out on Fullprof ® . The diffractogram of the catalyst was similar to the JCPDS file 00-043-0317. It corresponds to tridecahydrated phosphomolybdic acid. It has a triclinic crystalline structure (P-1). The main phase of H6PV3 has the same crystalline structure. On Figure S4 Information on Space Group: Metric information: 
SYMBOLIC NAMES AND FINAL VALUES AND SIGMA OF REFINED PARAMETERS: 
NB:
The pH is more acidic as 300 mg of H6PV3 was used instead of 30 mg. Since the position of the peaks depends on the pH, the phosphorous center in H6PV3 [S5] in those conditions was more deshielded (vs Figure 4) .
The peak at 0 ppm corresponds to H3PO4. The peak n 6 corresponds to H[PMo9V3O40] 5-and the peaks 2-5 correspond to [PMo9V3O40] 6− and other H3+xPVx (x < 3) [S5]. The order of the peaks is unchanged compared to typical 31 P NMR analysis (30 mg H3+xPVx). The longest relaxation delay is 1.02 s. Thus, the minimal relaxation time should be 6.1 s. So, as the relaxation time in typical 31 P NMR analysis was 32 s, the integration is quantitative. Figure S7 . Graphical calculation of the kinetic order to K1HH (qK = 1.25, T = 80 °C) and A1HH (qA = 1.7, T = 80 °C). 
Kinetics

Calibration curves of phenolic aldehydes and acids from lignin oxidative depolymerization
Impact of acetic acid on dioxygen solubility
In the case of a mixture of acetonitrile (MeCN) and acetic acid (AcOH), intuitively, a raise of the volumic fraction of acetic acid noted should enhance the dioxygen solubility since dioxygen is more soluble in AcOH. The starting equation (Equation S1) [S6] is: 2 ( ) = 4( , ( ) − , 2 )² + ( , ( ) − , 2 )² + ( ℎ, ( ) − ℎ, 2 )² = ∑ , ( )².
(1)
The , and ℎ terms stand for the dispersion forces, the dipole interaction and hydrogen bonding between the solvent j and dioxygen dissolved, , = ( , − , 2 ) denotes the difference of solubility parameters (solvent vs dioxygen) and ai is the multiplying factor of Rj,i 2 .
For a mixture of two solvents s1 (volumic fraction 1 ) and s2 (volumic fraction 2 ):
∀ , ∀( 1 , 2 ), , ( 1 , 2 ) = 1 , 1 + 2 , 2 = 1 ( , 1 − , 2 ) + , 2 .
Therefore, the equation (Equation S3) is obtained from the application of (Equation S2) to the binary acetonitrile (MeCN) -acetic acid (AcOH):
As acetonitrile and acetic acid are miscible at each proportion, it can be supposed that: 
Lignin aerobic cleavage
Mechanistic studies
As mentioned in Table S2c , the structure proposed by the NIST Library (X') was not satisfying. Further investigations had to be done by comparing in particular the masses of the different fragments of X with those of K1HH (Table 4 ). Compound X 105 (100); 94 (43.9); 43 (42.8); 77 (33.8); 51 (9.7); 227 (8.6); 106 (7.9); 136 (5.3); 95 (4.5); 66 (3.2)
K1HH
105 (100); 77 (63.3); 212 (43.0); 106 (17.3); 51 (15.6); 65 (7.7); 91 (7.2); 213 (6.8);
78 (4.7); 39 (4.7)
X' 105 (100); 77 (37.3); 51 (10.0); 106 (6.1); 43 (4.6); 50 (2.9); 78 (2.5); 240 (2.1); 39 (209); 76 (2.0) W 121 (100); 39 (23.9); 65 (22.8); 77 (21.6); 51 (12.0); 228 (10.5); 93 (10.3); 122 (7.3); 63 (6.0); 53 (4.8)
W' 105 (100); 77 (34.3); 106 (7.9); 51 (5.1); 78 (2.1); 50 (1.3); 76 (1.3); 214 (1.1); 52 (0.6); 107 (0.6) Indeed, the molecular peak (m/z = 240) of the reference compound X' proposed by the NIST Library was absent in the mass spectrum of the compound X whereas the peaks at m/z = 94 (PhOH .+ ) and m/z = 136 (PhCOCHO .+ , may be obtained from the cleavage of O-Ac and C-OPh bonds) were only observed for X and not X'. Besides, the peak at m/z = 227 may correspond to an oxyradical from hydroxylated K1HH. The peak at m/z = 121 (HOPhCHO + ) was not observed for X unlike the compound W whereas the peak at 94 was observed unlike the compound W'. Moreover, the peak at m/z = 136 (PhCH2OH + ) is observed only for X only. As an intense peak is observed at m/z = 43 is present, it is probable the hydroxyl group is acetylated. Figure S10 . Hypothetic structure of the intermediate X.
Lignin phosphorylation
The phosphorylation was carried out according to the method of GRANATA and ARGYROPOULOS with slight modifications [S7,S8] using pyridine-CDCl3 1.6-1 as the solvent.
30 mg of lignin were dissolved in 500 µL of pyridine-CDCl3 1.6-1. Then, 100 µL of chromium acetylacetonate (III) 0.014 M and 100 µL of N-hydroxy-6-norbornene-2,3-dicarboximide 0.1 M (internal standard, 151.9 ppm) both in pyridine-CDCl3 1.6-1 were added followed by 150 µL of 2chloro-4,4,5,5-tetramethyl-1,3,2-dioxaphospholane to start the phosphorylation reaction. The mixture was stirred overnight. The involved reaction is described in Figure S6 . Before the reaction starts, the purified lignin sample is not totally soluble in the solvent but usually the reaction leads to the dissolution of the solid. An example of the obtained 31 P NMR spectra is given on Fig. S7 . This was not observed for oxidized lignin samples. So, the total content of OH functions could not be determined in these conditions. Figure S12a. 31 P NMR spectrum of phosphorylated non-oxidized lignin. Figure S12b . Division of the interesting region of the 31P NMR spectrum of phosphorylated lignin for the quantification of the different types of OH groups (The internal standard was N-hydroxy-6norbornene-2,3-dicarboximide (151.9 ppm)). 
